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(57) Cnoco5 noiiyMeHMsi yr/iepoAHoro rrotcpu- 

TOfl Ha HSAe^MAX H3 Kap6i1Aa KpBMHMfl. BKnio- 

MaiotMMA o6pa6oTKy Kap6viAa KpeMHHa npH 
noBuiueHHOA reMnepaType. or/iMnaioiuMM- 

C ft XeM, HTO M3AeAMJi W3 Kdp6M/ld KpeMHMa o6* 

paOaTbiBaioT aoA'iHbiM napOM npM reMnepayy 
pe 300 - SOO^C. Aaa/ieHMM paBHOM m/im sbwe 
5 MHa M COOTHOUieHMM xapSMAB KpeHHua in 
BOAbi 1 : (0,5 - 50). 



l/lao6peTaHMeoTHOCMTC5i iccnoco6aM nonyve^ 
HMfl HBopranimecKMX na|cpbrrw(i Hd MSAenwix 14a 
kap6iiAa KpeMHUH m Moxer 6biTb Mcno/ibaoaa- 
HO AHfi np/iyMeHua yr/iepoAHbix noKptrni^i, a 
HacTHQCTii rpa4»HT0 m a/iMaaonoAOSHkix Ha 
Kap6kiAoicpeMHMeBbix noAnoxcKax /iK)6oft koh- 

HaHeceHMec/iQJi rpa<{>MTonoflo6Horo yr/ie- 
poAB Ha noaepxHOCTb Kap6MAa KpeMHim no- 
aapjiRQt noAysMTb aHTM4>pi^icMH0HHbie m 
aiiexTponpOBPAHue noxpuTMa. xoTopue mc- 
no/ibayiOTCsi a xaMecTae ren/iooTBOAauAMx no- 

kpUTMA M UlVlpOKOaOHNblX nOiiynpOBOAHHKOB a 

anexTpoHUixe, aaiuc^THUx noKpuTMM a onrMxe m 
MeTd/i/ioo6pa6oTKe, a raioKe a xaHecrae aSpa- 
BMBHbtX noxpbiTMfi. 

HdM6o/fee 6am3kvim k naoepereHMio aaAa- 
ercH cnoco8 noAyHBHHn yMepoAHoro noxpbi- 
TMR. BKiiiOHaiomM(^ oSpaBoTKy MaAeaMA iia 
KdpBMAa KpBMHMa npu noayujdHHOATeMnepa- 
rype. npn stom o6pd6oTKy MBAeiiiiA npoaoAar 



Q raaoaoCi cpeae npki reMneparype 1200 - * 

1300^C ¥1 noBbfiueHHOM AaB/ieKMi/i [1]. : 

MaaeCTvibiM cnoco6oM mo;kmo no/iymiTb 
rpa^viTonoAo^Hue nOKpuTvia na M3Ae/iMax 

npocTO^ 4>opMbi 14 HeaoaMo^KHO noiiyMMTb Bn- * 

NiaaHbie m anMaaonoAoSHwe noxpuTMJi, a rax- ^ 

xce rpa^MTonoAoeHbie. a/iMasHfaie m 1 

aiiMaaonoAOSHue noxpuma Kd MSAeiiMfix * 

C/1O)KH0M 4)GpMbl. | 

3aAaHa. peuaeMaa t43o6peTeHuieM, aa- 
K/TK)MaeTca a ycoaepuieHCTBoaaHiiM cnoco6a ^ 
noAyMenwia ymepOANoro noxpuTMn Hd MaaeaM- { 
ax M3 xapSnAB xpeMHHa^ a xoropoM yc^oaMa , 
HaHeceHUA noxpbiTMn (reMnepeTypa m Aaane- 
HMe) M cooTHomeHMe Kap6MAa KpeMHMa h boam 
noasoAaioT noAyswb rieoBxoAMMyio cxpyxrypy 
noKpuTMa (a/iMd3, rpa^^kiT MiiM aMop4>Hbit^ yrne- 
POa) Ha uaASAMflx ak>6oA 4>opMbi, 

nocTaaaeHHaa aaABMa paiuaeTca tom, hto 
B cnocoGe no/iyneHMfl yr/iepoAHOro noKpuTMa 
HB MaAe/iMAx M3 xapSMAa xpeMHMa. exAioMaio- 
LUeM o6pa6oTKy xapSuiAB xpeMHMfl npM noBu- 
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uiennof^ TCMneparype. cor/iacHo M3o6paT6HMK) 
M3AentiA Ha Kap6ki/ia KpeMHMA o6p«i6dTk4^iOT 
BOAflHbfM napOM npn TeMnfipaType 300 - 600 C, 
AaojieHMki, paBNOM m\A auuie 5 MFla m cootho* 
iiieH^M KdpSviAa KpeMkiMii m boau 1 : O.S - 1 : SO. 5 

3asiBMBMu9i mAPorepManbHbiii cnoco6 
noiiyHeHMA yr/iepoAHwx noKpurviA no3ao/iA8T 
HaHocMTb noKpuTMfi Ha MA^AM M KapBuAa 
icpeMHMA c/io^HO() 4>opMU. TaKMd KaK nopouj* 
KM. eo/ioKNa, H^reBMAHue KpHcran/ibi, n/iacTH- 10 
HM, Taic xaic ace ohm paeHOMepHo oMbiaaioTcii 
aoAOft (neperperbiM napOM}. m ocyii4ecTB/ifleT- 
CM npM Go/iee hM3kmx reMnepaiypax. hm m3« 
BecTHwe cnocoOu. Oh noaaonfler noiiyHMTfi 

KaK rpd4>MT0Bbie nOKpUTMl? C HM3KDA npO'^HO- 15 
CTbk) M K03(^(}>MUMeHTOM TpCHMSI, MeoOxGAM- 

Mue KbMnoaMTOB. tsk h anMaaHue m 
^/1^«a^o^pAC)6Hble noicpuTiifl na Kap6MAe 

iCpeMHMII, .Kpf ppbie pT/fMSaiOTCA BblCOKOA TBep* 

'AOCTbiq M M3HpC0CT0^ SanBiiaeMUA 20 

CnpcpS fiQZWM^T np/iyMarb a/iMsa HanaeocT- 
HMH paHeaMafbAQH n/iasMu . 

^/IM GBepXBMtpKMX A^ 

tipbuecc np/iyH^iiMii yr/iepoAHoro noKpu- 
TMB Hd nQpepjcHpcTM KapOMAa KpeMHua npore- 25 
Kaer no CiieAyioiue A peajcMMM; 
SIC 1 2H2P ^ Sip? f C + 2H2 
rtpAyHCNMbiA Ha noaopxHOCTM 

Kap6MfLd KpeMHMB npKpuTMe a bmab 

r^dt^MTd M/iM TpHKoro^ c^oa b aasM- 30 

pmmp(:tm pt pexMMO^ ae^eiiMB nppuecca, a 

q^paiph9'B^ kpfMHMA (SIO2) 

npiiHdiirrVip m yAa/iiieTCii 

B nppUecce CMHTpaa m npc^eAyioiueft npoMUB- 

; V Aala/iaHMe, npM kotpppm npOTexaaT npo-^ 
(46CC. AOiikHo 6MTik Ho HMxce 5 Mlla, T.K. npH 
6b/|Be hVi3kmx T^Mnepdiyp^x m adaneHMM no- 
iicpfaiTMa He oOpasyerca, BepxHee anaseHMe mc- 
np/i|i3yeMU A^ir^^^^^ 40 
TOnbKo Te^^^ M/iM aico- 

\ l/l3p6peTBH rpa4»MMe- 
c^MMii MaTepMandMM, upeACTdB/ieHHUMM Ha 

' lia (>Mr. 1 npeACTaa/ieH PaMaHoecxMA 
cneKTp a/iMiaaonoiio6Horo nOKputifia, nony^eH- 

HOrO Ha KapOMAOKpBMHMBBOM BO;iOKH6. 

riMK npM 1336 cm"^ cooTBeTCTByeT anMaay 
c CM/1 b HO pa3ynop59AOMeHHO<) crpyKTypoC^. Vc- SO 
noBMa no/iyMeKMfl Taxoro noKpuTMfi npMaeAe- 
HU Q Ta6/iMue 1, Kb 13. 

Ha i^Mr. 2 npeAcraa/TGHa pacrpoBaA sncKr- 
pOHHdB MMKpo^oTorpac^Mfl. noKa3UDa»u4afl oS' 
paaooaHMB KpMcra/iAHHecKoro aiiMaanoro S5 
noKpyTHA Ha nooepxHOcrn KpHcra/i/iai yciiOBtca 
no/)yH6HMB Taxoro noxpimia npMBeAOHua Td6- 
nwuel.fNfclO. 

CnoGoO ocyiMecTBiiaiOT cnBAyNiiAMM oBpa- 



KapSMAOKpeMHMeBoe M3Ac/TMe (ycbi, no- 
pouiKM. ao/ToxHa. n/iacTMHu) noMemaMT b aa- 
TOxnaB c BOAOA npM coothoui ennbi SIC : HaO -* 
»1 : 0,5 - 1 ; 50, HarpesaiOT AO 300 - 800*'C. 
npM Aaa/ieHMM ne Menee 5 Mria euAep^KMBaFOT - 
0.5 - 100 MacoB. BpeMB onpoAOiiaiOT a aaBMcu* 
MOCTM OTxce/iaeMoA toaiamhu noKpuTMB. Abto- 
xnas oxna^KAaKxr AO KOMHatHoC) TeMneparypbi, 

MaABAMB npOMUaaKST AMCTMMMpOBaHHOA ooaoa 

M cyiitar. 

noAyMeHHbie MaAe^na c HaHeceHHUMM no- 
KpuTMBMM aHa/iM3MpOBdiiM A^B onpaAMeHMfl 
cocTaaa, xaparrepa m to/iuimhm noxpuTHa, 

• riofiB/ieHMe M CTpyKTypy rpa(t)ifronOA06Hora 
M aMopctHoro yrnepoAa perMcrpMpoBanM c no- 

MOiqblO PdMBHOBCKOA CneXTpOCKOHMM. To/IU^M" 

Hy yrnepoAHoro noKpuTMB MaMOpji/iM & 
noMOUibio TpexMepHoro anaAMaa MeTOAOM O^ko- 
a/ieiopoHHoiS cneicrpocKonMM mam n/reM pac- 

TpOBOA a/iexTpoHHoA MMXpoCKOnMU 

nonepe«iMoro ceneHMB xap6MAOxpeMHMeBoro 
H3AenMfl. rio AaHHbiM PaMdHOBCKOM cneiopo- 
CKonMM M npocaasMBaioiAeA anexrpoHHOA mhk- 
pocKOHMM o6pa3yiou(MRcB CAOA npeAcraa/iaeT 

CO60A MMKpOiCpMCTaAilMHeCKMM r^tpvtT. 

OQpasoeaHMe aAMaaonoAoQHoro yr/repo* 

AB MAM dDMdaOB pemCTPMpOBaAM C nOMDIAblO 

MMKpo-PaMaHOBcxoA cnexTpocKonMM npM ahm- 
hb bo/ihu naaepa 468 hm m MH4>paKpacH0Ct 
cneKTpocKonMM- B nocne/uieM c/iynae ahb nonyne- 
hmb cnexrpoB o6paaQ4 cMeuiMaanM c 6pommaom 
xaAMA (KBr). npeccoBanH rafinariCM ms noA« . 

yHBHHOA CMeCM M perMCTpMpOBBAM CneKTpbf c 

noMOuibio MH^^paxpacHoro CDypbe-cnexTpo* 
Merpa. PaMaHOBCxMe cnetcrpbi nonynanM ne- 
nocpeAcrseHHO c xpHCra/iAOB annaaa mam 
Bfaf6paHHbix yMacTKOB nosepxHocTM noxpuTMfi 
noA onTMHecKMM MMKpocKonoM npM pd3Mepe 

nySKB 1 MKM. 

Mop^oAorMio M pa3Mep kphctbaaob onpe- 
AeAB/iM c noMOiitbKs' anexTpOHHOA mmkpocko- 

HMM. 

ToAiAMHa MCTpyxrypa noAyMeHHMX noxpbt- 
tmA b 3aBMCMM0CTM oT napBMeTpOB cnocoSa 
npMBeABHbi B Ta6/iMi4e. 

no npeA/iaraeMOHy cnocoOy nonyMBiiM no- 
xpbiTMfi'Ha aanoKHax. nopoiuxax m mohoxpm* 
crannax mb xapCMAa kpbhhmb (raSAnua 1). 
BoAOKHa Kap6MAa kpbmhmb cqctobtms hb* 

HOXpMCTaAAQB ^SIC, COBAMHeHHUX npOCAOA- 

KaMw BMop^Horo OKCMxapBMAa kpomhmb 
SICxOy (cocraB, Mac, % SI - 56. C - 32,0-12). 

B npoqecce nOAyneHMB nOKpbrniA kmcaq- 
POA BbiMfaiBaeTca neperpeTbiM napOM a bmab 
SIO2 * nHaO M He OKaabiaaar b/imrhmo Ha xqa 
npouecca. OcraAbHbje McnoAbaoBBMHue leap* 
fiMAOKpeMHMesbie MBTepMdAu (nopotiJOK M 

KpMCTBAAbf) COAep;Kd/1M OHCHb MdAUB KOAMMB- 

CTBB KMCAopoAa dAcopSMpOBaHHoro Ha poBep- 
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XMOCTii M noKdsa/ivi raKMe no cqcraey no- 

KpMTMA. KBK M BOnOKHd. 

n p M M e p 1 (t86a, 1, Ms 5). BoAOKHa 
Kap6yiAa KpeMHiiR noMeiMd/in b aeroKnaa c bo- 
AOi^ B cooTHOujeHkiM 1:10, HarpeeaAM ao tcm* S 
neparypbi 300^C m npki AaaAenviM 5 MHa . 
BbiAepsKMBann 2.5 naca. noAyKSHHoe paSMO* 
MepHoe npKpuTMe npeAcraBAiiAO cq6oA aMOp- 

4»Hbl^ yrABpoaTOAUAMHOA 0,05 MKM. 

n p M M a p 2 XTaSA. I.r^ B). Hopouioic 10 
Kap6i«Aa KpeMHMA noMeiqaAM b aaroKAaB c bo- 
AOft a cooTHOiueHMM 1:10. HarpeaaAM ao reM- 
ne.paTypbi 600°C m npM A^B/ieHv\yy 100 Mna 
Bbi^ep^yiaaiaM 1 Mac, oxAa^aAn, npoMbiaaAM 
M cyiiiMAM. nbicpbiTMe 1/13 rpa^MTB TonuikiHOCt 15 

0,2 MKM CblAO pdBHOMepHfalM. 

n p M M e p 3 (Ta6A. i; N= 10). MOHOiepM* 
craAAM Kap6MAa kpsmnmsi n0M6LuaAM B aaro- 
KAaB c BOAOM npM cooTHoaieHMM 1 : 5. 20' 
HarpaaaAM ao 600°C d npM AaBABHuit^ 100 MHa 
BbiABp^MBanii 25 MacoB. noAyHdiiM paoHOMep- 
Hoe aAMaartpe noKpbiTMe to/iiumhoA 2 mkm. 

CpaBfi^Hi^e cbqActb Kap6MA0KpeMHMeBux 
BOAqicpH nqc^ie. HBHec^ noKpuTMsi noaana- 25 



AfieMOMy cnoco6y c npoTOTHnoM (Td6nMua 2] 
noKaaaAOi mto mx npeAOA hpomhoctm Ha pacm- 
KeHMe HecKOAbKo Bbiuje, HecMorpR na to, hto 
noKpbiTvie. HBHeceHHoe no aaABAneMOiwiy cno- 
co6y TOALue. seM b npoTOTwine (yaeAkiMeKMe 

TOAOIMHM nOKpUTMR o6blviH0 npMBOA^T K .CHIi- 

^eHMio npoHHOCTM). CroAKOCTb aAMaaonoAa6' 
Horo yrAepoAd k OKMCneHMio dULue. ^en 
CToAKOCTb rpd4»MTa. ToAUiMHa BOAOKHa nccne 
noKpuTua no aaABAneiwioMy cnoco6y yMOHbaiaet^ 
en no cpafiHeHMio c yicxoAHoA toakumhoA 12 mkm 
aa CHBT npeBpauteHMST noaepXHOCTHoro caob Ma- 
TepnaAd b yrAepoA. a TOAu^iiHa BOAOKHa nocne 
HaHeceHMsi noxpfaiTMA no npoTornny yae/iiiHyi- 
BaercA. ysBAMseHvie TOAu;viHbr aOAOKna npMBO- 
Ai^T K yaeAMHeHMJO paaiwiepa Ae4>eKT0B m 

CHM)KeHMIO npOHHOCTM KOMaOSMTOB, B KOTOpMX 

npMMeHRfOTca AaHHbte boaokhb, yMeHbujeHHe 
reMneparypw o6paGoTKH noBepxHocxM b 2 pa« 
aa c 1200 ao 600^C npcAOTspaiuae'r peKpM- 
CTa/iAMaauidib BOAOKHa noauuiaer 
cTa6MAbH0CTb ero cboCictb. 3a»BAfleMbiA cno* 
co6 Moxer BuTb npyiMenen ii a rex CAyMasix. 
xorAa MCnoAbdoeaHMe npororMna HeaoaMOJK- 

HO Md-aa CAOXCHOik 4^0pMU M3Ae^M^- 
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Ta6ni4ua 2 



CpaeHQHiie cb Actb tcapSMAOKpeHHi^eafaix boiiokdh c noKpfaiTMnMH no aaRfiiineMOMy cnoco6y 

M npoTorviny 



Cnoco6 no- 


PeicpMcran- 


ToiiiuMHa 


OopMB ^rne- 


ripOHHOCtb 


TeMnepary- 


T niubiNa 1 


/lyneHHp no- 


/iMaauvisi 


noicpbiTM;! 


pOAa 


Ha pacTiDKe- 


pa Hanana 


B /lOKHa c 


KpUTMff 




(mkm) 




HMe ( Mlla) 


OKMC/ieHI4ff 


nOKpUTM M 














(micm) 


no aasiDiine- 


Her 


0,5 


anMaaono* 


2450 


600 


11,5 


momv(Nj 13) 






Xl06M'blA 








npoTOTun 


ecTb 


0.3 


roa^bMT 


2300 


400 


12.6 





xici is 


(8) 












1 








4.000 












n.soo 












1.600 . 












O.OOQ 












1300.00 


i400iOO 


1500.00 

ncH-i 


1600.00 


i;oo.oo 
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